Introduction {#sec1}
============

Femoral neck fractures (FNFs) are a persistent entity with a bimodal distribution that mostly affects older women with osteoporosis and younger patients because of high-energy trauma \[[@bib1]\]. Simultaneous bilateral FNFs are extremely rare and usually associated with an underlying condition affecting the bone quality and mineralization. Although there are only a few reports in the literature, most of them are related to bone metabolism disorders such as chronic steroid use, renal osteodystrophy, and hypocalcemia. Convulsions have also been described as a possible cause, mostly as a consequence of epilepsy, hyponatremia, and hypocalcemia \[[@bib2], [@bib3], [@bib4], [@bib5], [@bib6], [@bib7]\].

We present a 52-year-old female patient, with simultaneous bilateral displaced FNFs due to a tonic-clonic seizure and high-dose steroid therapy related to an anaplastic oligodendroglioma brain tumor resection.

Case history {#sec2}
============

A 52-year-old female patient presented to our emergency department with complaints of bilateral hip pain and inability to ambulate after a tonic-clonic seizure. On physical examination, she was found to have both lower limbs shortened and externally rotated, and anteroposterior (AP) and lateral (L) view radiographs confirmed bilateral Garden IV \[[@bib8]\] FNFs ([Fig. 1](#fig1){ref-type="fig"}). The patient had a frontal lobe anaplastic oligodendroglioma diagnosed 5 years before the presentation. After diagnosis, surgical resection was indicated with concomitant high-dose steroid therapy that remained until the time of presentation. After 5 years of the intervention, the patient remained with functional sequelae, needing a permanent walker for ambulation because of lower limb weakness.Figure 1Anteroposterior view (a), right (b), and left (c) lateral views showing a bilateral grade IV FNF, according to Garden\'s classification.

Two days after admission, the patient underwent uncomplicated bilateral, posterior total hip arthroplasties (THAs) using a cementless UNITED Hip System (U-MOTION II^TM^ Acetabular cup and UTF^TM^ stem, United Orthopedic Corporation, Taiwan) with a 36-mm metal-on-polyethylene bearing surface ([Fig. 2](#fig2){ref-type="fig"}). Surgical time was 45 minutes for each replacement. After surgery, the patient was sent to the intensive care unit (ICU) for pain management and volume expansion because of the amount of blood loss during both surgeries (750 mL) and her previous anemic condition; 2 red blood cell units were transfused during both THAs. The rehabilitation protocol included early mobilization within 24 hours after surgery and ambulation with a walker and full weight-bearing. From an orthopaedic standpoint, the patient had an uncomplicated postoperative course. She did require a 4-week hospitalization in the ICU because of new seizures that required medical treatment and strict control.Figure 2Immediate postoperative radiographs. The anteroposterior view (a), right (b), and left (c) lateral views showing bilateral one-stage uncemented THA with a 36-mm metal-on-polyethylene bearing surface.

At 6 weeks, the patient was seen in the outpatient clinic without complications related to the surgical procedure. After discharge, she was referred to the endocrinology clinic and initiated treatment with vitamin D supplements and zoledronic acid as an antiresorptive treatment. Two years after surgery, the patient remained without complications, needing a permanent walker for ambulation, after an exhaustive rehabilitation program.

Discussion {#sec3}
==========

FNFs are extremely frequent worldwide, especially in older patients with osteoporosis, but there are just a few reports of simultaneous bilateral FNFs described in the literature. Before the 1960s, simultaneous bilateral FNFs were associated with electroconvulsive therapies \[[@bib9]\], especially indicated in chronic institutionalized psychiatric patients with diagnoses such as psychosis, depression, and schizophrenia. More recently, most reported cases are related to bone metabolism disorders such as osteomalacia \[[@bib10]\], vitamin D deficiency \[[@bib11],[@bib12]\], and chronic steroid treatment \[[@bib13], [@bib14], [@bib15], [@bib16]\]. Of course, it is not an exclusive pathology of these syndromes, and some patients with high-energy trauma \[[@bib17]\], collagen disorders \[[@bib18]\], and cerebral palsy \[[@bib19]\] and older patients with neurologic diseases such as epilepsy and osteoporosis have been described \[[@bib20]\].

Several risk factors can be identified in this unique case. First, our patient received high-dose steroid therapy, which has been reported as one of the most frequent causes of bilateral FNFs in the current literature \[[@bib13], [@bib14], [@bib15], [@bib16]\]. Steroids induce osteopenia through several mechanisms. They produce suppression of osteoblastic activity, reduction of intestinal calcium absorption, an increase in calcium excretion, and the decrease in renal tubular calcium absorption. This can develop secondary hyperparathyroidism by increasing bone resorption \[[@bib21]\]. In our patient, it can also be associated with the low-demand activity due to her functional sequelae, with both factors contributing to the final bone mineral disorder.

Second, the trigger for the simultaneous bilateral FNF was a tonic-clonic seizure as a consequence of its tumor resection and the associated brain edema that was already being followed by the neurology department. In 1956, Andreini described the simultaneous contraction of the pelvic-trochanteric muscles during the tonic phase of the seizure as the probable biomechanical reason for a bilateral hip fracture \[[@bib22]\]. When the legs are in adduction, a hip dislocation can occur, and when they are in abduction, a hip fracture can be seen.

Patients with a previous history of steroid use and epilepsy may be at risk, and hip surgeons should be aware of this kind of patients. Moreover, it is necessary to emphasize that high-dose steroid therapy alone can cause FNFs without any significant event or even a seizure. To our knowledge, this is the first case report of a simultaneous bilateral FNF secondary to steroid-induced osteopenia and a tonic-clonic seizure disorder from a patient with a previous history of an anaplastic oligodendroglioma brain tumor resection.

Hip fractures in the elderly are a recognized problem worldwide, but for displaced FNFs, there remains uncertainty regarding the idyllic treatment. In this sense, in 2019, Bhandari et al. performed an international, expertise-based, randomized, controlled trial including patients with a displaced FNF, to evaluate the results of THA, as compared with hemiarthroplasty. The authors did not find a significant difference in the incidence of secondary procedures between both groups. Moreover, at 24 months of follow-up, there was no statistical difference in function and quality of life \[[@bib23]\]. Bilateral one-stage THA has the advantage of single anesthesia, single hospital admission, and single rehabilitation protocol. The theoretical disadvantage is an increased surgical risk. Trojani et al. \[[@bib24]\] reported excellent functional outcomes without perioperative deaths and with 91% of patient\'s satisfaction rate. Hence, bilateral one-stage THA represents a valid alternative to the 2-stage procedure in highly selected patients. In our patient, we performed a bilateral uncemented THA because it is an effective and shorter procedure than a cemented prosthesis, avoiding an additional risk of a thromboembolic episode in a patient with a previous history of deep vein thrombosis, pulmonary thromboembolism, and oncologic disease.

Conclusion {#sec4}
==========

To conclude, we would like to emphasize the infrequency of this rare entity. All orthopaedic surgeons and emergency physicians should be aware of such uncommon pathology to ensure early diagnosis and treatment in all patients with a previous history of seizures, chronic steroid use, severe hip pain, and inability to walk. For bone metabolic diseases, preventive measures should be indicated to avoid these complications. The bilateral one-stage uncemented THA represents an effective and fast procedure with a low complication rate allowing early rehabilitation in highly selected patients.
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